To present the step-by-step technique of a 360°mucosal reconstruction after transvesical robot-assisted simple prostatectomy (RASP).
Introduction
The leading cause of LUTS in men is BPH, affecting more than 1 billion men worldwide [1] . Indications for surgical management of BPH include recurrent or persistent urinary retention, failed medical treatment, bladder stones, upper urinary tract deterioration, recurrent haematuria or recurrent UTIs. Patient selection for simple prostatectomy relies on prostate volume, symptom severity and patient preferences [1] . When pharmacological treatment fails, or when prostate volume is ≥80 mL, simple prostatectomy seems to be an appropriate management option, with excellent long-term outcomes [2, 3] .
Robot-assisted simple prostatectomy (RASP) is a minimally invasive alternative to open simple prostatectomy, with the potential advantage of reduced morbidity [4] . Nonetheless, the RASP technique has not been standardized. One of the reported setbacks of the procedure is postoperative bleeding [5] [6] [7] . In the present paper, we describe step-by-step our technique of 360°mucosal reconstruction after RASP, the aim of which was to decrease postoperative bleeding and continuous bladder irrigation usage. Additionally, the technique could potentially minimize postoperative burning and irritative urinary symptoms without compromising functional outcomes.
Patients and Methods
After receiving institutional review board approval from the University of Southern California, we retrospectively collected data from the charts of the first 23 patients who underwent RASP using the 360°mucosal reconstruction technique between December 2015 and October 2017. Informed consent was obtained from every patient. The indication for RASP was prostate ≥80 mL, measured by TRUS. Baseline characteristics included age, body mass index, American Society of Anesthesiologists score, preoperative PSA level (ng/ dL), preoperative IPSS questionnaire, previous abdominal surgery, previous prostatic surgery or biopsy. We evaluated peri-operative outcomes, such as operating times, estimated blood loss, intra-operative complications, peri-operative transfusion rate, length of hospital stay, pathological adenoma weight (g), as well as early (30-day) and late (90-day) postoperative complications. Continence was defined as no pad or diapers needed in a 24-h period.
Step-By Step Technique
Patient Positioning and Trocar Placement
The step-by-step technique is shown in Video S1. The procedure is performed with the da Vinci Xi Surgical System (Intuitive Surgical, Sunnyvale, CA, USA), with patients in the lithotomy and steep 30°Trendelenburg position. Our technique consists of a transperitoneal approach with a fiveport robotic device, with the fourth arm on the right side of the patient and the assistant port on the left. Once pneumoperitoneum is achieved using the Veress needle, the ports are placed as follows ( Fig. 1) : a 12-mm camera port placed 2 cm above the umbilicus; three 8-mm robotic ports (fourth arm, right arm, and left robotic arm) are laid out in a straight line across the lower abdomen passing through the umbilicus with two ports placed on the right side of the umbilicus and the third on the left side; one 12-mm assistant port placed in the left upper quadrant four fingerbreadth above the camera port and midway between the camera port and the left robotic arm.
Cystotomy Incision
The bladder is filled with 200 mL of normal saline using a sterile Foley catheter. A vertical cystotomy is made and 2-4 stay sutures are placed. The ureteric orifices are identified and preserved throughout the procedure. A medial lobe suture is placed to aid retraction and identification of the optimal surgical plane ( Fig. 2A) .
Adenoma Enucleation
An incision is made on the bladder mucosa over the median lobe and a posterior surgical dissection plane is established between the adenoma and the prostate capsule. A circumferential incision is made over the bladder mucosa at the edge of the prostate (Fig. 2B) . A circumferential plane is established between the adenoma and prostate capsule using a combination of blunt, sharp and electrocautery dissection. Dissection continues caudally towards the apex of the prostate and the prostatic urethra is divided with cold scissors (Fig. 2C ). The specimen is retrieved in an EndoCatch bag (Covidien, Medtronic, Mansfield, MA, USA). Haemostasis is achieved with minimal use of pinpoint electrocautery.
360°Circumferential Reconstruction
We perform a circumferential 360°reconstruction with a 2-0 barbed suture. The first suture is placed at the 9 o'clock position and the edge of the urethra and bladder mucosa is approximated (Fig. 3A) . Reconstruction is continued counterclockwise and the bladder mucosa is approximated to the urethra circumferentially (Fig. 3B-D) . During the posterior reconstruction, particular care is taken not to injure or stretch the ureteric orifices.
Bladder Defect Closure
A 22-F three-way catheter is placed under vision. The bladder is closed in two layers using 2-0 barbed suture. A Blake drain is placed. Port sites are closed in the usual fashion.
Postoperative Management
Bladder irrigation is weaned over 24-48 h. The drain is removed prior to discharge. The patient is discharged after 2-3 days. The patient presents for removal of Foley catheter after 7 days.
Statistical Analysis
Demographic data, operating and postoperative clinical variable were collected. Continuous variables are presented as mean and SD values. Categorical variables are shown as frequencies and percentages. 
Discussion
Simple prostatectomy represents an effective and durable treatment of LUTS/BPH for patients who have a greatly enlarged prostate (>80 mL), particularly when the endourological armamentarium (holmium laser or a bipolar system) are not available [3] . Open transvesical [8] and retropubic [9] approaches have been described and have been considered the 'gold standard' for almost a century, but significant risk of peri-operative complications and prolonged hospitalization were commonly reported [10, 11] .
The RASP technique was first described by Sotelo et al. in 2008 [6] and encouraging results have since been reported in the literature [12] . Transperitoneal and extraperitoneal approaches with transvesical or extravesical access to adenoma have been described (Table 3 [ [5] [6] [7] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] ). A recent meta-analysis confirmed that minimally invasive simple prostatectomy offers similar functional outcomes to those of the open approach, with a longer operating time but reduced blood loss and shorter length of hospital stay [4] .
One of the most debated steps is the bladder neck reconstruction after prostate adenomectomy. Sotelo et al. [6] first performed traditional trigonization in the initial series, which consisted of approximation of the posterior edge of the ASA, American Society of Anesthesiologists. Table 2 Peri-operative outcomes.
Peri-operative outcome
Mean (SD) operative time, min 160.6 (28.1) Mean (SD) estimated blood loss, mL 98.6 (99
3) Mean (SD) length of hospital stay, days 2.1 (0.6) Mean (SD) pathological weight, g 63.1 (32.1) Table 3 Summary of published studies on robot-assisted simple prostatectomy. [20] 16 Transperitoneal Transvesical The bladder neck mucosa was then advanced to the distal urethral mucosa using two figure-of-eight 2-0 polyglactin 910 sutures. Stolzenburg et al. (2014) [21] 10 Extraperitoneal Transvesical The posterior bladder urothelium is sutured deep in the prostatic fossa near the urethra Pokorny et al. (2015) [22] 67 Transperitoneal Transvesical The bladder neck mucosa is advanced as far distally to the prostate apex as possible using a double-layer 3-0 barbed running suture Wang et al. (2016) [23] 10 Transperitoneal Extravesical The bladder neck mucosa was approximated to the prostate apex using a 3-0 poliglecaprone 25 suture Present study (2017) [13] comprised plication of the posterior prostatic capsule, modification of van Velthoven continuous vesicourethral anastomosis and, finally, suture of the anterior prostatic capsule to the anterior bladder wall.
In conclusion, our 360°circumferential trigonization during RASP appears to be feasible and safe. It aims to minimize use of electrocautery and decrease the raw surface area on the prostate capsule. This technical modification could potentially lessen postoperative bleeding after RASP and therefore the need for continuous bladder irrigation. Further, it could potentially lead to mitigation of burning and irritative postoperative symptoms. Longer follow-up and comparative studies with different RASP techniques are still needed.
